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英文简称 英文全称 中文全称 






AF/EAF Alfzecin/Epialfzecin 阿福豆素/表阿福豆素 
AO Acridine orange 吖啶橙 
BM Benzyl mercaptan 苄硫醇 
C/EC Catechin/Epicatechin 儿茶素/表儿茶素 
DCFH-DA 2’,7’-Dichlorofluorescin diacetate 2’,7’二氯荧光素二乙酸酯 
DMSO Dimethyl sulfoxide 二甲基亚砜 
DPPH 2,2-Diphenyl-1-picrylhydrazyl 1，1-二苯基-2-苦肼基 
D.W. Dry weight 干重 
EB Ethidium bromide 溴化乙锭 
ECT Extractable Condensed Tannins 可溶性缩合单宁 
ESI Electric spray ionization 电喷雾电离 
FC Folin-Ciocalteu 福林酚法 
FRAP Ferric reducing/antioxidant power 铁离子还原能力 
GAE Gallic acid equivalent 没食子酸当量 




















英文简称 英文全称 中文全称 
Km Michaelis-Menten constant 米氏常数 
L-DOPA L-3,4-Dihydroxyphenylalanine L-3,4-二羟基苯丙氨酸 
L-Tyr L-tyrosine L-酪氨酸 
MALDI 
Matrix-assited laser desorption 
ionization 
基质辅助激光解析离子化 
MS Mass spectrometry 质谱 
MTT methyl thiazolyltetrazolium 噻唑蓝 
PC Procyanidin 原花青定 
PD Procyanidin gallate 原翠雀定 
PI Propidine iodide 碘化丙啶 
PP Propelargonidin 原天竺葵定 
ROS Reactive oxygen species 活性氧 
TFA Trifluoroacetate 三氟乙酸 
TOF Time of flight 飞行时间 
TP Total phenolics 总酚 
Vm Maximum velocity 最大反应速率 



































我们进一步运用 DPPH、ABTS 自由基清除能力、FRAP 法和抗 DNA 损伤法
研究了高山榕叶缩合单宁的抗氧化能力。发现它显示出了较强的自由基清除活性，
且效果优于相当于维生素 C，其 DPPH 和 ABTS 自由基清除能力的 IC50 分别为






256.7 ± 0.3 μg/mL。对于酪氨酸酶二酚酶活性，高山榕叶缩合单宁也表现出了良
好的抑制作用，且属于可逆混合型抑制，IC50值为 41.3 ± 0.2 μg/mL，KI和 KIS分




















制细胞增殖，并呈现浓度时间依赖关系，作用 48 h的 IC50值为 20.84 ± 1.09 μg/mL。






高山榕叶缩合单宁作用 6 天后，对照组的虫体长平均为 12 mm，最高浓度的实验























Ficus altissima Blume (Moraceae), a monoecious tree, is frequently planted in 
cities for ornamental aims. It was determined that the leaf of Ficus altissima contained 
a mount of TP and ECT, they are measured to be 118.4 ± 3.3 mg GAE/g DW and 39.61 
± 1.02 mg/g DW. Tanins have been widly used in medcine, food, agriculture, ecology 
and be considered as the frontier of many interdisciplinary researches, such as 
phytochemistry, pharmacology and food chemistry. In our study, united use of matrix-
assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF-
MS), high performance liquid chromatography electrospray ionization mass 
spectrometry (HPLC-ESI-MS) and 13C nuclear magnetic resonance (13C NMR) 
methods to analysis tannin structure. We studied their antioxidant, antityrosinase 
activity, inhibitory effect on human hepatocellular carcinoma cell line HepG2 and 
insecticidal activity of condensed tannins from Ficus altissima leaves. The present study 
therefore aims to provide theoretical foundation of exploitation and efficient utilization 
of Ficus altissima and condensed tannins. 
The structure of the condensed tannins isolated from the leaf of Ficus altissima 
have been investigated with 13C NMR and HPLC-ESI-MS coupled with MALDI-TOF-
MS analysis. The result showed that the condensed tannins contained procyanidin (PC), 
and the masses of the highest peaks among the condensed tannins with identical DP 
increased at a distance of 288 Da corresponding to the addition of one 
catechin/epicatechin monomer unit. The polymer chain lengths of the condensed 
tannins from Ficus altissima leaves was detected up to 30-mer. 
The condensed tannins from Ficus altissima leaves was studied for its antioxidant 
activities through DPPH and ABTS free radical scavenging and FRAP assay. The 
values of IC50 to DPPH and ABTS methods were 61.19 ± 0.44 and 91.32 ± 0.84 μg/mL, 
respectively. The results of FRAP method was 1002.40 ± 7.72 mg AAE/g. Besides, the 
condensed tannins can protect plasmid DNA against hydroxyl radical. 
The inhibitory mechanism of condensed tannins from Ficus altissima leaves on 
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